A prognostic index for patients with acute myocardial infarction treated in a coronary care unit was presented. It was derived by multiple regression analysis, and was based on the only three factors, of the many examined, that made significant independent contributions to the outcome. These were the serum aspartic aminotransferase (SGOT) level, cardiogenic shock, and oliguria. The system of scoring was simple, especially with a readyreckoner which was provided. There was very good agreement between the coronary prognostic index and the observed mortality rate, and there was a highly significant linear correlation between the two (r=oo986, 
). Ninety-seven per cent of the variation in mortality rate was explained by variation in the prognostic index. The numerical values of the index, moreover, were close approximations of the mortality rate, and could, therefore, be used to predict this.
The results supported the hypothesis that, in cases treated in a coronary care unit, the cardiac complications of acute myocardial infarction are only indirectly related to the mortality rate, their presence merely reflecting the extent of infarction. Cardiogenic shock was an exception, but other authors have shown that this complication may lead to an extension of the original infarct. It was now further suggested that the independent contribution of oliguria to the outcome may be the result of secondary ischaemic damage in an important extracardiac organ. In order to assess the comparability of cases of acute myocardial infarction when evaluating the effects of different methods of treatment and when comparing results from different centres, several groups of investigators have constructed systems for quantitating the severity of infarction (Schnur, I953; Peel et Middlesex, England. multiple regression analysis (Selvini et al., I967; Paichl and Sova, I969) . To calculate the coronary prognostic index for an individual patient, one adds together the scores for any of the factors present in his case. The higher the index (Schnur, 1953; Peel et al., I962; Thompson and Sloman, 1971; Royston, I972; Prakash et al., 1972) , there is still a need for an index which is specific for coronary care unit cases. These usually have a lower (Marshall, Blount, and Genton, i968; Rockwell, i969; Most and Peterson, i969; Bloomfield et al., 1970; Chapman, 1970; Klaus et al., I970; Sloman and Brown, I970; Hofvendahl, i97i (Chapman, I97Ia) . These factors are sex (Schnur, 1953; Peel et al., i962; Hughes et al., i963; Selvini et al., i967) , previous ischaemic heart disease (Schnur, I953; Peel et al., i962; Hughes et al., i963; Selvini et al., i967; Norris et al., i969a) , diabetes mellitus (Schnur, I953; Peel et al., i962; Hughes et al., i963; Gironi et al., i966; Selvini et al., i967) , hypertension (Schnur, I953; Peel et al., i962; Hughes et al., 1963; Gironi et al., i966; Selvini et al., 1967; Paichl and Sova, i969) , and pulmonary infarction (Hughes et al., i963) . The index of Shubin et al. (i968) was intended exclusively for the assessment of cases with cardiogenic shock, and therefore will not be considered further here.
We now present a new and simple coronary prognostic index, designed for patients with acute myocardial infarction treated in a coronary care unit.
Patients and methods
This is part of a prospective study of patients treated in the coronary care unit of the Royal Newcastle Hospital. The criteria for the diagnosis of acute myocardial infarction and its complications, the treatments used, and the methods and duration of observation have already been described (Chapman, 1970, 197Ia) . Cardiogenic shock was diagnosed if hypotension (systolic BP6 8o mmHg), cyanosis, and coldness of the extremities persisted for more than half an hour after the relief of pain and the administration of oxygen. Oliguria was analysed separately from the syndrome so defined. It consisted of a minimum 24-hour urine volume of 500 ml or less, or, in patients observed for under 24 hours, a flow rate of 0o3 ml or less per minute, measured accurately over at least one hour. The mortality rate refers to the whole time in hospital. The mean time spent in hospital was 22-I days, and the mean time from infarction to death was 8-6 days.
For the SGOT estimations, blood was taken at approximately 24 hours after infarction (Chapman, 197Ib too late. In some other cases, specimens were taken at the wrong time, were not taken at all, or proved unsatisfactory for analysis. If an alternative cause for increase was present at the same time, the result was discarded. The time of infarction was taken to be the time of onset of the symptoms of the episode precipitating admission. A total of more than I50 factors (including variations) was examined initially, using an NCR 500 computer to sort the data (Chapman, I97Ia) . The factors associated with a statistically significant change in the mortality rate were identified with the aid of x2 tests, and then, along with some other factors important for different reasons, subjected to multiple regression analysis. More than 70 factors were examined in this way (Table I) . They included personal characteristics and habits, past history, and coexistent disease, details of the episode precipitating admission, cardiac and extracardiac complications, arrhythmias, conduction defects, clinical observations, electrocardiogram, chest x-ray, and biochemical and haematological investigations. Because of their large number, these factors were grouped into smaller sets which were analysed in turn, but every factor was correlated with every other factor at least once, and usually several times. Multiple regression analysis was used to quantitate the contribution of each factor to the outcome. The relative degree of association of the individual factors with the outcome was indicated by their partial correlation coefficients. The independence of a particular factor was shown by the departure of its partial correlation coefficient from its simple corre-lation coefficient. The overall association of a set of factors with the outcome was defined by the magnitude of the multiple correlation coefficient for that set. The factors that contributed significantly to the outcome were then used in the construction of the coronary prognostic index. Their weighted scores were derived from the regression coefficients of the final multiple regression equation. A CDC 3600 computer was used for these analyses, using the CORE program (Michigan State University). Additional programs were written to permit changes in the scoring of individual factors before each regression analysis, and to maximize the number of patients in each analysis. The statistical procedures and computer techniques will be described more fully elsewhere (Gray and Chapman, 1972) .
Finally, the ability of the prognostic index to predict the outcome was tested. The same cases were used for this, as for the index's construction. Each patient's prognostic index was calculated, and then compared with the actual outcome. Mortality rate was correlated with coronary prognostic index. Simple linear correlation and regression analysis were carried out, using methods already referred to (Chapman, 197ib, 1972 Of all the factors examined, only three made significant independent contributions to the outcome. These were the SGOT level, cardiogenic shock, and oliguria. For each, the partial correlation coefficient was highly significant (SGOT, r= o i8o; shock, r=0-322; oliguria, r=0O329; for each, P<0o0ooo). The multiple correlation coefficient for this set was also highly significant (R=o0579, P<mOoi). The coronary prognostic index was therefore based on these factors.
The prognostic scores increased progressively with the SGOT level ( Table 2 ). Shock and oliguria had very high scores which were almost identical. For ease of calculation, a ready-reckoner is provided (Table 3) . From this may be read off the prognostic index for any combination of factors. (For simplicity, all values were rounded off to the nearest integer; this accounts for the several minor discrepancies in Tables 2 and 3.) As the value of the coronary prognostic index rose, so did the mortality rate (Fig.) . There was a highly significant linear correlation between the two (r = og986, P <o00002). According to the coefficient of determination (r2), 97-2 per cent of the variation in mortality rate was explained by variation in the coronary prognostic index. Regression analysis (Fig.) showed that an increase in the prognostic index of one was accompanied by an increase in the mortality rate of i per cent (b=o-986). There was little mortality other than that described by the regression coefficient, and hence explained by variation in the prognostic index (a= I.i22). The result was that the numerical values ofthe prognostic index were close approximations of the observed mortality rate ( This prognostic index could also be used to predict the mortality rate. The numerical values of the index were close approximations of the mortality /0 rate, and never differed by more than about i from its numerical value. This was because there was a mortality rate increase of i per cent for each prognostic index increase of i, but almost no mortality additional to this. When using the approximation, however, one should take into account the scatter of the mortality rate about the calculated regression line. This is expressed in the standard error of estimate, which was 3-5 per cent.
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The results support the hypothesis (Chapman, : itne represents twice The hospital mortality rate of acute myocardial infarction increases in a linear fashion with the SGOT level (Chapman, I97Ib) . Rising SGOT levels are 1 form included only also accompanied by an increasing incidence of r level, cardiogenic myocardial insufficiency, secondary cardiac arrest, tem of scoring was the conduction defects, and all arrhythmias, except y-reckoner provided. sinus bradycardia (Chapman, I972) . The incidence ement between the of sinus bradycardia, by contrast, falls as the SGOT the observed mor-level rises (Chapman, I972 (Chapman, I972) is also associated with an increase in the morgroup.bmj.com on July 8, 2017 -Published by http://heart.bmj.com/ Downloaded from tality rate (Chapman, I97Ia) . Sinus bradycardia, on the other hand, is associated with a decrease (Chapman, I97Ia), and primary cardiac arrest is associated with no change in mortality (Chapman, I97Ia) . It is obvious, however, that in cases not treated in a coronary care unit one or more of these complications makes a contribution to the mortality rate which is over and above that due to its relation to the size of the infarct. It is generally accepted that untreated arrhythmias are responsible for the higher mortality rate ofthese cases (Mower, Miller, and Nachlas, I964; Lown et al., i967a, b; Lawrie, I969; Lovell and Prineas, 197I) . Ventricular fibrillation may complicate infarcts of any severity, whether the criteria for this are clinical (Stock, Goble, and Sloman, I967; Marshall et al., I968; Adgey et al., I969) or biochemical (Chapman, I972) .
Cardiogenic shock was the only cardiac complication to contribute significantly in its own right to the outcome. There is evidence, however, that this complication leads to an extension of the original infarct, presumably because of diminished coronary perfusion (Page et al., I97I) . This extension may not necessarily be reflected in the peak enzyme levels. If similar changes occur at the same time in other organs, moreover, there may be an increase in the mortality rate over and above that to be expected from the extent of myocardial necrosis present.
The independent contribution of oliguria to the outcome may be due to such secondary damage in an important extracardiac organ. The incidence of oliguria has a highly significant linear correlation with the SGOT level (B. L. Chapman, I972, unpublished observations). One might, therefore, expect that the oliguria is due to diminished renal perfusion, itself the result of a lowering of the cardiac output which is proportional to the size of the infarct. In keeping with this is the report by Hutton et al. (I970) that all of io patients with myocardial infarction complicated by acute renal failure had a low cardiac output, hypotension, and renal underperfusion. In only 2 of these patients, however, was the oliguria entirely prerenal. The remaining 8 had varying degrees of 'intrinsic' renal failure. The occurrence of this, nevertheless, was related to the duration of hypotension. Such renal failure, only incompletely related to the fall in cardiac output, may explain the independent contribution of oliguria to the outcome in the present series. The mechanism may be renal cortical ischaemia due to persistent reactive vasoconstriction, such as occurs in acute renal failure from various causes, including shock (Hollenberg et al., I968) . Vasoconstrictors, which may impair tissue perfusion (MacLean et al., I965), were not used for the treatment of patients in the present series.
It is suggested that the previously published coronary prognostic indices predict the outcome as well as they do, because they include factors which vary with the serum enzyme levels (Chapman, I972; B. L. Chapman, I972, unpublished observations), and therefore reflect both the extent of infarction (West et al., i966; Killen and Tinsley, i966; Kibe and Nilsson, i967; Whitby, i968 ) and the mortality rate (Chapman, I97Ib) . These factors are the electrocardiographic depth of infarction (Peel et al., i962; Selvini et al., i967; Norris et al., i969a) , arrhythmias (Schnur, I953; Peel et al.,  i962; Hughes et al., i963; Gironi et al., i966; Selvini et al., i967) , conduction defects (Peel et al., i962; Hughes et al., i963; Gironi et al., i966; Selvini et al., i967; Norris et al., i969a) , myocardial insufficiency (Schnur, I953; Peel et al., i962; Hughes et al., i963; Gironi et al., i966; Selvini et al., i967; Paichl and Sova, i969) , hypotension (Hughes et al., i963; Gironi et al., i966; Selvini et al., i967; Norris et al., i969a) , leucocytosis (Hughes et al., i963) , increased sedimentation rate (Gironi et al., i966) , pyrexia (Hughes et al., i963; Selvini et al., i967) , and radiological pulmonary congestion (Norris et al., i969a) , and cardiomegaly (Gironi et it was found to make no significant independent contribution to the outcome. No previously published coronary prognostic index includes the serum enzyme levels.'
It may be objected that the inclusion of the SGOT among the factors used to calculate the index leads to selection of the cases analysed. This enzyme does not reach its maximum level until 24 hours after infarction (West et 
